The aim of this study is to evaluate the dynamic movement of the air tract fluid which is involved in the lubrication of the larynx by using excised canine larynges and experimental air tract fluid. The experimental phonation was arti ficially produced by blowing air from the trachea. From the results obtained, it is thought that the lubrication of the larynx during phonation might be carried out in three different phases; at the start of phonation (PHASE-1), during phona tion (PHASE-2), and after the completion of phonation (PHASE-3).
Introduction
It is well known that the vocal folds vibrate at high frequency during phonation . Fig. 1 shows the fundamental block diagram of this study. Glottal closure was produced by suturing the bilateral vocal folds of the excised canine larynx at the posterior portion, and the experimental phonation was artificially produced by blowing air from the trachea.1 A contact microphone was attached firmly to the trachea of an excised canine larynx and connected to the laryngostroboscope, and the upper surface of the vocal folds was illuminated with the stroboscopic light. One end of a vinyl tube was inserted into the subglottic space from the trachea, and the other end was connected to an air cylinder with a flowmeter installed. Dimethylsilicone oil (hereafter, shortened as silicone oil) and 38% iodetryl as an X-ray contrast medium in liquid form were used for the experimental air tract fluid.
For simulating the dynamic movement of the air tract fluid from the subglottis to the supraglottis, a nebulizer was installed in the air-blowing circuit, and aerosol of 38% iodetryl was introduced into the glottis from the trachea. In order to observe the dynamic movement of the experimental air tract fluid on the glottis, silicone oil of In order to observe the detailed dynamic movement of the fluid, a crushed piece or very small pellets of the solid contrast medium (iopanic acid tablet) were added to the silicone oil. The views from above were observed with a video-camera and a 16 mm cine-camera and recorded on video-films and 16 mm cine films, and the views from the frontal plane were observed with an X-ray fluoroscope and recorded on video-films and 16mm cine-films, respectively. Then, a frame-by-f rame analysis was performed by means of the film motion analyzer. The masses of the experimental air tract fluid were gradually formed on the upper surface of the bilateral vocal folds laterally to the laryngeal ventricles (Fig. 2) . Ob served from above, the fluid columns were formed on the upper surface of the bilateral vocal folds laterally along their long axes (Fig. 3) .
2) The dynamic movement of the experimental air tract fluid on the glottis during experimental phonation; the observation from the frontal plane
When the experimental phonation was produced using silicone oil (300 and 1000cs) It was found that the tracking along the X and Y axes in the frontal plane had comparatively constant amplitudes and phasic motions, and an almost circular Lissajous' 3)
The dynamic movement of the experimental air tract fluid on the glottis during experimental phonation; the observation from above
Crushed small pellets of the iopanic acid tablet as markers were put into the fluid portion of the vocal fold was the largest and most distinct, whereas the size of the fluid column became smaller as it was directed forward and backward, and as the amplitude of the vibration of the vocal fold also became smaller (Fig. 7) .
From the results of these observations, this rotating fluid column was spindle shaped, and extended from the anterior to posterior. The fluid column had a motion element which moved either from the front or the back to the center. At the lateral side of the fluid column, motions that moved to the forward and backward directions along the wall of the laryngeal ventricle and later converged into the rotating fluid column were also noted. Namely, during experimental phonation, the experimental air tract fluid on the glottis was circulating separately at the front and back areas on the upper surface of the vocal folds laterally (Fig. 8 ).
4)
The dynamic movement of the experimental air tract fluid after the completion of experimental phonation A part remains on the glottis, but the rest flows downward to the subglottis, lubricating the whole vocal folds. This is called PHASE-3. Thus, it is thought that the lubrication of the larynx during phonation might be carried out in three different phases, from PHASE-1 to PHASE-3.
In conclusion, experiments using the excised canine larynges were conducted to clarify the dynamic movement of the air tract fluid for the lubrication of the larynx.
It is thought that the lubrication of the larynx during phonation might be carried out in three different phases; at the start of phonation (PHASE-1), during phonation (PHASE-2), and after the completion of phonation (PHASE-3).
